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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1-2, 4-7, 9-11, 13, and 14-20 are rejected under 35 U.S.C. 103(a) as 

being unpatentable over Lee et al (US 6,354,1 05 B1 ) in view of Campbell et al (US 

5,771,712). 

Regarding claim 1, Lee et al discloses a natural gas liquid plant, comprising: a 
separator (34a) that is configured to allow separation of a cooled low pressure feed gas 
into a liquid portion and a vapor portion; a second cooler (26) and a second pressure 
reduction device (see figure 4, the valve before absorber (28a)) fluidly coupled to the 
separator (34a), wherein the second cooler (26) is configured to allow cooling of at least 
part of the vapor portion, and wherein the second pressure reduction device (see figure 
4, the valve before absorber (28a)) is configured to reduce pressure of the part of the 



Application/Control Number: 10/528,435 Page 3 

Art Unit: 1797 

vapor portion to a degree effective to provide the part of the vapor portion to an 
absorber (28a) as lean absorber reflux; and wherein the absorber (28a) is configured to 
produce an absorber overhead product to thereby provide refrigeration for the second 
cooler, and wherein the absorber is further configured to produce an absorber bottoms 
product, and a demethanizer fluidly coupled to the absorber and configured to receive 
the absorber bottoms product as lean reflux (see figure 4 and column 9, line 35 through 
column 10, line 14). 

Lee et al does not disclose a first pressure reduction device that is configured to 
receive the liquid portion and to allow reduction of pressure of the liquid portion to 
provide refrigeration for a first cooler that is fluidly coupled to the separator and that is 
configured to allow cooling of a low pressure feed gas to thereby allow formation of the 
cooled low pressure feed gas. 

Campbell et al discloses a separator (1 1 ) that is configured to allow separation of 
a cooled low pressure feed gas into a liquid portion, and a first pressure reduction 
device (12) that is configured to receive the liquid portion and to allow reduction of 
pressure of the liquid portion to provide refrigeration for a first cooler (10) that is fluidly 
coupled to the separator and that is configured to allow cooling of a low pressure feed 
gas to thereby allow formation of the cooled low pressure feed gas (see figure 3 and 
column 8, line 31 through column 9, line 4). 

Campbell et al does not disclose a demethanizer. 

However, Campbell et al discloses a deethanizer (17) (see figure 3). 
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It would have been obvious tone having ordinary skill in the art at the time the 
invention was made to modify the teachings of Lee et al with the teachings of Campbell 
et al such that a first pressure reduction device that is configured to receive the liquid 
portion and to allow reduction of pressure of the liquid portion to provide refrigeration for 
a first cooler that is fluidly coupled to the separator and that is configured to allow 
cooling of a low pressure feed gas to thereby allow formation of the cooled low pressure 
feed gas in order to substantially reduce the utility requirements (cooling, reboiling, 
refluxing, and/or re-compressing) needed for the recovery of the desired products (see 
column 2, lines 37-51). 

Regarding claim 9, Lee et al discloses a natural gas liquid plant, comprising: a 
primary and secondary cooler (120, 80) that are configured to cool a low pressure feed 
gas, and a separator (34) that is configured to separate the cooled low pressure feed 
gas in a liquid portion and a vapor portion; a third cooler (26) that is configured to cool at 
least part of the vapor portion, and a pressure reduction device (100) that is configured 
to expand the cooled vapor portion (see figure 1 and column 4, line 56 through column 
5, line 40). 

In another embodiment Lee et al discloses an absorber (28a) that is configured 
to receive the cooled and expanded vapor portion and to produce an overhead product 
that provides refrigeration for a cooler (26) (see figure 4 and column 9, lines 35-64). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the embodiment of figure 1 with the embodiment of figure 
4 such that an absorber that is configured to receive the cooled and expanded vapor 
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portion and to produce an overhead product that provides refrigeration for a cooler in 
order to achieve additional refrigeration on the reflux exchanger. 

Lee et al does not disclose a first pressure reduction device that is configured to 
reduce pressure of the liquid portion to thereby provide refrigeration for the secondary 
cooler and an absorber that is configured to receive the cooled and expanded vapor 
portion and to produce an overhead product that provides refrigeration for the third 
cooler and a bottom product that is employed as reflux in a demethanizer. 

Campbell et al discloses a first pressure reduction device (12) that is configured 
to reduce pressure of the liquid portion to thereby provide refrigeration for a cooler (10) 
and an absorber (15) that is configured to receive the cooled and expanded vapor 
portion and to produce an overhead product that provides refrigeration for another 
cooler (20) and a bottom product that is employed as reflux in a deethanizer (17) (see 
figure 3 and column 8, line 31 through column 9, line 32). 

Campbell et al does not disclose a primary and secondary cooler and a 
demethanizer. 

It would have been obvious tone having ordinary skill in the art at the time the 
invention was made to modify the teachings of Lee et al with the teachings of Campbell 
et al such that a first pressure reduction device that Is configured to receive the liquid 
portion and to allow reduction of pressure of the liquid portion to provide refrigeration for 
a first cooler that is fluidly coupled to the separator and that is configured to allow 
cooling of a low pressure feed gas to thereby allow formation of the cooled low pressure 
feed gas in order to substantially reduce the utility requirements (cooling, reboiling. 



Application/Control Number: 10/528,435 Page 6 

Art Unit: 1797 

refluxing, and/or re-compressing) needed for the recovery of the desired products (see 
column 2, lines 37-51) and to provide absorption cooling needed in heat exchanger to 
partially condense the demethanizer overhead of Lee et al without operating the 
demethanizer of Lee et al at a pressure significantly higher than that of the 
separator/absorber (see column 9, line 60 through column 10, line 19). 

Regarding claims 2 and 10, Lee et al discloses a NGL plant wherein the low 
pressure feed gas has a pressure of about 300 psig to about 1000 psig (see column 5, 
lines 50-63). 

Regarding claims 4 and 1 1 , Lee et al does not disclose a NGL plant wherein the 
first pressure reduction device comprises a hydraulic turbine, and wherein the second 
pressure reduction device comprises a Joule-Thomson valve. 

However, Lee et al discloses a second pressure reduction device (see figure 4). 

Campbell discloses a first pressure reduction device (12) (see figure 3 and 
column 8, line 31 through column 9, line 4). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to use a hydraulic turbine as the first pressure reduction device, 
since It was known In the art that a hydraulic turbine is an expansion device (see MPEP 
2144.03 (A-E)). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to use a Joule-Thomson valve as the second pressure reduction 
device, since it was known in the art that a Joule-Thomson valve is an expansion device 
(see MPEP 2144.03 (A-E)). 
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Regarding claim 5, Lee et al does not disclose a NGL plant wherein the 
demethanizer is configured to receive the liquid portion that is reduced in pressure as a 
demethanizer feed stream. 

Campbell et al discloses the deethanizer is configured to receive the liquid 
portion that is reduced in pressure as a deethanizer feed stream (see figure 3 and 
column 8, line 31 through column 9, line 4). 

Campbell et al does not disclose a primary and secondary cooler and a 
demethanizer. 

Regarding claims 6 and 13, Lee et al does not disclose a NGL plant further 
comprising a turboexpander that is configured to allow expansion of part of the vapor 
portion, and further comprising a second separator that is configured to receive the 
expanded part of the vapor portion and to produce a liquid that is employed as a lean 
demethanizer reflux and a vapor that is fed into the absorber. 

However, Lee et al discloses a main portion (42a) of the vapor portion stream 
(36) is expanded through a work-expansion turbine (40) (see figures 1 and 4 and 
column 5, lines 9-20). 

Campbell et al discloses a vapor portion (32) from separator (1 1 ) enters a work 
expansion machine (13), which expands the vapor, the expanded and partially 
condensed stream (32a) enters the upper section of intermediate separator (29), where 
the vapor portion from the separator (29) enters the separator/absorber (15) and the 
liquid portion enters the deethanizer (17) (see figure 2 and column 6, lines 1-65). 

Campbell et al does not disclose a demethanizer. 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the teachings of Lee et al with the teachings of Campbell 
et al such that a NGL plant further comprises a turboexpander that is configured to allow 
expansion of part of the vapor portion, and further comprises a second separator that is 
configured to receive the expanded part of the vapor portion and to produce a liquid that 
is employed as a lean demethanizer reflux and a vapor that is fed into the absorber in 
order to substantially reduce both the refrigeration compression load and the reboiler 
duty (see column 8, lines 16-30). 

Regarding claim 7, Lee et al discloses at least about 90% of the C2+ 
hydrocarbons in said feed gas are recovered in said natural gas liquid product (see 
column 4, lines 43-55) such that at least 85 mol% of ethane is recovered and at least 
99 mol% of propane is recovered. 

Regarding claim 15, Lee et al discloses a NGL plant wherein ethane recovery is 
at least 85 mol % and propane recovery is at least 99 mol % (see table 1). 

Regarding claim 16, Lee et al discloses a natural gas liquid plant that comprises 
a separator (34a) that is configured to receive a cooled low pressure feed gas and that 
is fluidly coupled to an absorber (28a) and a demethanizer (28) (see figure 4 and 
column 9, line 35 through column 10, line 14). 

Lee et al does not disclose wherein the plant is further configured such that 
refrigeration duty of the absorber and demethanizer is provided at least in part by 
expansion of a liquid portion of the cooled low pressure feed gas and an expansion of a 
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vapor portion using a device other than a turboexpander, and wherein the demethanizer 
is configured to receive the expanded liquid portion as demethanizer. 

However, Lee et al discloses an expansion device is between the reflux 
exchanger (26) and absorber (28a) (see figure 4). 

Campbell et al discloses a deethanizer is configured to receive the liquid portion 
that is reduced in pressure as a deethanizer feed stream and a separator/absorber (15) 
is configured to receive an expansion of a vapor portion using a work expansion 
machine (13) (see figure 3 and column 8, line 31 through column 9, line 4). 

Campbell et al does not disclose a primary and secondary cooler and a 
demethanizer. 

It would have been obvious tone having ordinary skill in the art at the time the 
invention was made to modify the teachings of Lee et al with the teachings of Campbell 
et al such that refrigeration duty of the absorber and demethanizer are provided at least 
in part by expansion of a liquid portion of the cooled low pressure feed gas and an 
expansion of a vapor portion using a device other than a turboexpander, and wherein 
the demethanizer is configured to receive the expanded liquid portion as demethanizer 
in order to substantially reduce the utility requirements (cooling, reboiling, refluxing, 
and/or re-compressing) needed for the recovery of the desired products (see column 2, 
lines 37-51). 

Regarding claim 17, Lee et al does not disclose a NGL plant further comprising a 
cooler that is configured to further cool the cooled low pressure feed gas using an 
expanded liquid portion of the cooled low pressure feed gas as a refrigerant. 
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Campbell et al discloses a separator (1 1 ) that is configured to allow separation of 
a cooled low pressure feed gas into a liquid portion, and a first pressure reduction 
device (12) that is configured to receive the liquid portion and to allow reduction of 
pressure of the liquid portion to provide refrigeration for a first cooler (10) that is fluidly 
coupled to the separator and that is configured to allow cooling of a low pressure feed 
gas to thereby allow formation of the cooled low pressure feed gas (see figure 3 and 
column 8, line 31 through column 9, line 4) such that a cooler that is configured to 
further cool the cooled low pressure feed gas using an expanded liquid portion of the 
cooled low pressure feed gas as a refrigerant. 

Regarding claim 18, Lee et al discloses a NGL plant wherein the absorber is 
configured to produce an absorber bottom product that is fed to the demethanizer as 
reflux (see figure 4). 

Regarding claim 19, Lee et al discloses a NGL plant wherein the separator (34a) 
is configured to separate a vapor portion from the cooled low pressure feed gas and a 
valve is configured to introduce the vapor portion into the absorber (28a) (see figure 4 
and column 9, line 35 through column 10, line 14). 

Lee et al does not disclose a Joule-Thompson valve. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to use a Joule-Thomson valve to further cool a first part of the 
vapor portion for introduction into the absorber, since it was known in the art that a 
Joule-Thomson valve is an expansion device that cools the fluid as it expands the fluid 
(see MPEP 2144.03 (A-E)). 
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Regarding claim 20, Lee et al does not disclose a NGL plant wherein a second 
part of the vapor portion is expanded and cooled in a turboexpander. 

However, in another embodiment Lee et al discloses a separator (34) that is 
configured to separate the cooled low pressure feed gas in a liquid portion and a vapor 
portion; the vapor portion is split such that a portion is sent to a wori< expansion device 
(40) and another portion is sent to a pressure reduction device (100) (see figure 1 and 
column 4, line 56 through column 5, line 40). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the embodiment represented by figure 4 with the 
embodiment represented by figurel to enhance ethane and NGL recovery efficiency by 
generating a colder and leaner reflux stream for the top rectification section of the 
demethanizer. 

Claims 3, 12, and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lee et al (US 6,354,105 B1) and Campbell et al (US 5,771,712) as applied to 
claims 1 and 9 above, and further in view of admitted prior art. 

Regarding claims 3 and 12, Lee et al does not disclose a NGL plant wherein a 
plurality of side reboilers that are thermally coupled to the demethanizer and that are 
configured to cool a portion of the low pressure feed gas. 

The admitted prior art discloses that it is known to have a NGL plant wherein a 
plurality of side reboilers that are thermally coupled to the demethanizer and that are 
configured to cool a portion of the low pressure feed gas (see figure 1 and page 1 , lines 
10-29). 



Application/Control Number: 10/528,435 Page 12 

Art Unit: 1797 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the teachings of Lee et al with the teachings of the 
admitted prior art such that a plurality of side reboilers that are thermally coupled to the 
demethanizer and that are configured to cool a portion of the low pressure feed gas in 
order to provide additional cooling to the feed gas. 

Regarding claim 14, Lee et al discloses a NGL plant wherein the primary cooler 
employs as least one of external ethane, external propane, and the absorber overhead 
product as a refrigerant. 

However, in one embodiment Lee et al discloses a primary and secondary cooler 
(see figure 1 ) and in another embodiment Lee et al discloses a cooler employs as least 
one of external ethane, external propane and another cooler employs the absorber 
overhead product as refrigerants (see figures 3-4). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the embodiment of figure 1 with the embodiment of 
figures 3-4 such that the primary cooler employs as least one of external ethane, 
external propane, and the absorber overhead product as a refrigerant in order to 
provide additional cooling to the inlet gas (see column 9, line 65 through column 10, line 
8). 

The admitted prior art discloses that it is known to have a NGL plant wherein the 
primary cooler employs as least one of external ethane, external propane, and the 
absorber overhead product as a refrigerant (see figure 2 and page 2, lines 6-25). 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the teachings of Lee et al with the teachings of the 
admitted prior art such that the primary cooler employs as least one of external ethane, 
external propane, and the absorber overhead product as a refrigerant in order to 
enhance ethane and/pr propane recovery. 

Response to Arguments 

Applicant's arguments, see Remarks, page 9, filed September 26, 2008, with 
respect to the objections of the specification and claims 4, 1 1 , 17, and 19 have been 
fully considered and are persuasive. The objections of the specifications and claims 4, 
1 1 , 17, and 19 have been withdrawn. 

Applicant's arguments, see Remarks, page 9-1 1 , filed September 26, 2008, with 
respect to the rejection(s) of claim(s) s 1-3, 5, 8, and 16-20 under U.S.C. 102(b) and 
claims 4-7 and 19-20 under U.S.C. 103(a) have been fully considered and are 
persuasive. Therefore, the rejection has been withdrawn. However, upon further 
consideration, a new ground(s) of rejection is made in view of Lee et al (US 6,354,105 
B1), Campbell et al (US 5,771,712), and admitted prior art. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to NATASHA YOUNG whose telephone number is 571- 
270-3163. The examiner can normally be reached on Mon-Thurs 7:30 am-6:00 pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Walter Griffin can be reached on 571-272-1447. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/N. Y./ 

Examiner, Art Unit 1797 

/Walter D. Griffin/ 

Supervisory Patent Examiner, Art Unit 1797 



